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Abstract (Basic) : WO 200191203 A2 

NOVELTY - An organic electroluminescent device comprises a 
light-emitting layer (4) containing two or more organic compounds. Two 
organic compounds are conditioned such that an energy level of a first 
organic compound in a lowest excited triplet state is higher than that 
of a second organic compound in a lowest excited singlet state. 

DETAILED DESCRIPTION - An organic electroluminescent (EL) device 
comprises a light-emitting layer containing two or more organic 
compounds. Two organic compounds are conditioned such that an energy 
level ElTl of a first organic compound in a lowest excited triplet 
state is higher than an energy level E2S1 of a second organic compound 
in a lowest excited singlet state. At least one energy level of the 



second organic compound in an excited triplet state is present between 
ElTl and E2S1. Light is emitted from the second organic compound. 

An INDEPENDENT CLAIM is also included for a light-emitting 
material, comprising the light-emitting layer containing two or more 
organic compounds. 

USE - The device is used for flat panel displays or backlights. 

ADVANTAGE - The organic EL device and the light-emitting material 
have high emitting efficiency, high luminance and durability. The light 
emitting material can surpass the marginal value of 25% in the internal 
quantum efficiency conventionally acknowledged for the light-emitting 
materials used in the organic EL devices. It can be applicable to all 
emission colors considered necessary for a display. 

DESCRIPTION OF DRAWING ( S ) - The figure shows a cross-sectional view 
of an organic electroluminescent device. 
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Hole transport layer (3) 

Light emitting layer (4) 

Electron transport layer (5) 

Cathode (6) 
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Technology Focus: 

TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - Preferred Material: The 
first organic compound is a transition metal complex, or a rare earth 
metal complex. • 

ELECTRONICS - Preferred Component: The device includes anode (2), 
cathode (6), hole transport layer (3), and electron transport layer 
(5) . The light emission from the second organic compound is 
fluorescence. The light-emitting layer further contains a third organic 
compound. 

Preferred Property: An energy level ElSl in the lowest excited 
singlet state and the energy level ElTl in the lowest triplet state of 
the first organic compound have the following relationship with an 
energy level E3S1 in a lowest excited singlet state and an energy level 
E3T1 in a lowest excited triplet state of the third organic compound: 
E3S1 more than ElSl, and 
E3T1 more than ElTl. 
Title Terms: 0RG7\NIC; ELECTROLUMINESCENT; DEVICE; FLAT; PANEL; DISPLAY; 

LIGHT; EMIT; LAYER; CONTAIN; TWO; MORE; ORGANIC; COMPOUND 
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[0044] *^BBt^s#tiE i.^=?-(rmmnt I 

•c«. I TO mit^yi^'y^y^x) . K^bs 

tK m^zzfi^^zw^^ixtzhm\.\ z<r)mm% 

Pimz j; i. m®cO»ffij£tjt(i 1 ~ 5 0 £2 ( jf- A/ 

<r>^-)5mtLxiii.. «^^t'-Am*jt, x^>?./^y> 

JI${±5 0~3 0 Onm^^lftLvi. 
[ 0 0 4 5 ] . l^ffit*-/Hs1iMilt;<:(±®®tl^ 

[0046] immzm^mE LmT<r>mmnh l 

A 1 C a^fc7)A 1 tT/l';!? iJ^)iiO^^>jrt'OSE^<7) 



:iix(:><^:>^mm^<^m.iimh.Lx\i. wkm 

-l/in*5^f*L.<, 5 0~5 0 0nmA<Mlc:»t U 

[ 0 0 4 7 ] ^T^c, nfiii: . %=^mmtfzmm\,zm 
^iLxmm^i\h-^m.mt<^mt<z. %i-^K%m^^±. 

^mx\ 0 . 1 - 1 0 n xa(r)'immtimx^ 
ixx\^x{^i.\\ z.(^immhLx\±. y^vitvi-^ 

[ 0 0 4 8 ] ^ /t, %^m(7)m9mi-zmmLx . 

*miS:ai^-ri> ^ t r jrp;i . ^TtlrtTli^^fc^il* 
tlX\-^X i ctv^, Zflizit h V TY-f\^^i¥'^^^-^ 

[0049] :^miz^itmE Lm'f-<^m.t ix 

li . mMm(D%ici&mzM lx mm^xmi'&mA^m 

fflT'^, ::ffyxcr,m\ PET (;K';x^l/yTV7^' 

•yf'^j;i^cr)mimntm.mx'^i*^. mzztihm 

J^1itilZtl,t^j:^\ 

[0050] ^WMCO-^^E Lm^ii. WiM(Oimx-7 

h 'J -y xu^ttdt^-f^ y hMzXhmm^m^ 

htLxm-^^^zbh'^mxh^, 

[005 1] 

[0052] :mmmi3XxMmmi<zm^-diimB^i 

<mw->^wm<nmmi. slo \mm dekta 
K 30 3 0 {fm^^mmmmm ^fflv^-ca^t 

[0053] <:<m<n%itx^-:^ Y)v>mMfmm 

SlfF P - 6 5 0 0 ^fflUXailSL/c. 

[0054] <mm^>\^-f^Mhzx oii-^^>iii. 

n±^^mm±l:X¥cni. 'J i,z tTff vmti-^^co 

ttiSt3t$r^3t5l ( M c P h e r s o n?±K, 2 7 OM) 

Tt^b-^XttM, R6 36) tcJiOltttlL. i^OUi^lS: 
tV:5'/1'- :ti^aX3-7° (Le c r oyttS^s 94 5 

OM) T-mmt. -''?-y:^;^• 3yei-:5'T-T-5'«i 

[00551 <i)gHaiMH§C0X^-.;l^^-Jpia>ffl^ 
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[ 0 0 5 6 ] ^t'^Aizmmi&E.mmmm 
m^^zhhit^V!!iAi3mu?:^-t^^M:cnm 2 <?^jvi- 

it^V!!lAiimWi\-^^^1&^L. i-'-:>mMW 

(E ai„ ) i}-(>wmm-^mzj;: mmm-mm^m 

(Easi) izmnt. m:^m-^Ztiz^j:h. 

[00 57] m^mt<^iit. -fc^ftAoasHfiiM 

a:««.peox^-;p-dr-5ifiE asi J: '9a< . *^-^jB»J 

<75ft«fiHaJSttffi<7)x;t^;^df'-^^^4E qi, ck d 

11(3 J; OSM^-ailW (Eas, ) {C3^L. iCl 

[0058] cintc^f L, ^t^mAcommEMm^mco 

■ftc. 'eox^-;l.=Sr"-«>fiA'^'-ft:M%AcOft«e-«Jl 
:m<^:^:^>l^-m&.E asi J: '5«< , A^OjW^t^lOft 
^«eHttm«J<50x;^^/^^■-^^^^E qi, J; OffiV^^,60 

-SpfiE qi, J; D«>'^il|2Ham® ( E aT„>E 

qu) z<7)wmES!Mmm^miz 

[0 0 59]fi!oT, ^2<r»-^ivxv—f^mMLfzt 

ft«ie-'ais«.%<7jx;t-/i'^'-?!e{aE as, timm<n 

ft«ezai|«®<?)x.^VP-^-J^SE qj, iCOillwX 
;r.;L^df-2Sa^W-ri.i)^BZflmil ( E as, <E ai„ 
<Eqn ) !&^»ft-ri.it*>m, m2<7)>''?;l.x 

\±. i\:^^A<?M\mm'-wmm.<r>:LA-iv^-mm 



[0060] liLhOJ: 3'3r^H^feSl)$•fflv^yi•«!I«t J: "J-fb 

^iiAcog«®=aiB^icej i 0 x-t^/i^jf-mficoftv ^ 

lieHfi3S«».iOx:t.;l.^-J^{i (E ai„a 2) cOKIS 

[006 1 ] <|^3t)!IK>l;iii: L-T. (^) THa> 
r;^ bttS ro^7 vy;H:g5m/m»5)STR 6 1 

S^^tcmjE^MDU. (1*) hrnya^ 

[0 062] (mmmi) 

( 1 ) fac- b y:^ ( 2-7xr:/l.b"iJ >>>) U 'J^ 
AtfOftffiEijeHS]I«.^^7)X;Ts;t.df--ip(iE 1 II ioai^ 
fac-hy;?. (2-7xx;l.tfyi^y) 
K.Dedeian et al.. Inorganic Chemistry, Vol.30. No. 
8, p. 1685 (1991) \,Z^-^tLtc:^mTmzm^\>^X-^ 

[0 06 3] Uc-Y^)X ( 2-7xX;l/ty ^ 
y >>V7AC7) 1 0-5M Dn*;UAjg7g^ftsi¥L . ' 

19. 6 0 0cm-i (1/510X10-7) , 
[0064] (2) n-^Syi 01 (Rhodami 

n e 1 0 1) (mmim-'mmM(n3LA^)v^-w&E 
2si«oaij^ 

o-rS/lOifiF 1 ukattA^^WAL-TtijCOSrlt 
8S-tff ^iOiiffli-vito n-:/$>l 0 icoi 0-5M . 

OnmX'h'O. mt'^-'!'^9At5 9 0nmX'h-^tz. 
ZixX 0 , M^'?Jife*^0X^./l^^-o^it|$:fi5^ .r t 
J: . ftffiil^e-«3Sm».cOX:^-/l.Jf"-*i6{iE 2si ^ 1 
7, lOOcm-i ( (1/570x1 0-7+1/5 90 

X 1 0-7) 4-2) t^tofvlo 

[0065] (3) a-^5/1 01^^T-Tl»IRX'<. 

m2<r)i-^ivx\y—^\,zi:h«m\±x3-y^y\ 0 itofk 

:iti-kw>htz>^'.zmm&E.-mmM<n^nx^ 

m7«. 5)-^I I 27 51:, 19 92. ^# 

[0066] n-:?'Syi 0 liOl 0-6M yt.-^J-li^ 

fMSr-ft^L. N d : Y AGV-^ (Spec 

tra Phys i c sttS. GCR14) 
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(Jfeft : 5 3 2 n m, Oitl : 1 5 m J /A";l.X. JVl 
xm. 5 n s e c ) ^^J|tLTftffii)ie=ttm«5:± 
::cr):KSgOT-T®l|XX'<.^'b;l'Sril5gLJti: 
^^>. 600nm#)£t::7'P-F^tf-^'S:*L5^-,. ^ 

[0 0 67] (4 ) o-rSVl 0 lc^2#a»c^ll 

o_^5yi 0 1(7)1 0-5M ^^-y-yl/jgffiSrf^KL- 
dtLt. Nd : VAGI/-- r (Spect ra P 
hy s i c stti^. GCRl 4 ) <^m~mW^ (jfe* : 
5 3 2 nm. lUi) : 1 5 m J/^Vl^X. yN";bXla : 5 n 
sec)S:H^L. 1 5// s e cf^tCX^f i^"?!/— fl) 
Si&*l/-1f (Lumon i c stt$?, HyperDY 
E3 0 0. iS*: 690nnu iHlT. 5mJ/^VVX^ 
y^V^X1§ : 2 0 II s e c ) ^^JfLZ-vii: Cl^. 

[0 0 681 a-'y^yioitimmtl-Z(r) 

1 0 1;!>*"1 Q-^M. fi-^yyfJ^lO-'^Mt^lXoliZ 

mmtti. 0 - B J y(r>^&B1SE.mmfM(r>x.:^^ 

;Wdf_Jp{3;Eq„{i:, "Handbook of Ph 
otochemistry, Second EditL 
on(Steven L. Mu r o v{JA^, M a r 
eel DekkerInc.;i993)lCj;'91 

[0 0 6 9] :i(r)mmz. Nd : YAGL'—lf ( S p 
ctra Physic s^tS. GCR 1 4 ) cO^Uft 
Pig : 5 3 2 nm, di:^ : 1 Sm.l/JVl-X^ J-< 

: 5 n s e c ) ^BH^tL. 1 5/i s e cfSt-X^f 
i^-?!/-- fUSfefgl^-if (Lumon i c sftSS, H 
yperDYE300. ftfir : 690nm. Hif): 5m 
J y'y^°/^■X, .'NVL'^ti : 2 0 n s e c ) ^«MLfcbZ 

[0070] i-:Ji±<7).r i J; . y 1 0 1 i±. )* 

^m(7:>x^^;l'^-*{aE2si. 17. 100cm-iJ;0 
^^v^x^v^^-^Pfif^cil^azS«^^S: to; fc3(;>'5fil') 

^£\^:ihi}-'h. /3 - 3 y y<?)SiSSiSHaJimi«x;t^ 
yUdf-^fi 19. 200c m-ij; '91RV^x:t.;1'^-«P© 
lCi)gHam«J (E2i„) SrtoifcAiWofc. Lfz 
3(p'-7-C. n-:?'$yl 0 nil 7, 10 0cm-'*»^.l 



[0071] ( 5 ) E Ll|^<7)f^i{ 

m mCO 2 *C7) I T Ofl:ffi*U h ^ -f yWiZB^^flfz I 
TO#§^M (-vd-'llS, Nippo Electric Co., LT 
D.) ^fflV^-C^HELSi^Sr^^l^LTt. 
[007 2] tibWC, lT0\i^-m,i7)\T0 (Rl 
ft) (3. 4-X^l/yv:t^v^:^7x 

y) ■ i/y;^;!^*^^ (A'-f x/ua^. m^ft^ 
taV hayPj ) *Xh°ya-bSttcJ;D. llH5l!t3 
5 0 0 r p m. M«^4 O'^^n^WTmH^fz^k. * 
S$2'Ji^f«l±T, 6 0•Ct••2l^r^lai^ffV^. HffiA' 

[0073] ?xtc. ^-/i-tiiiWf^, mfm 

»^bixf^?«?K5:7LSO . 2 mii£7)7 -f yl'^'-T'Tji LT 

mMn ■■ fac- 1- u;?. ( 2 -7x-yL't°u i^^y ) 'J 

: O-^'SylO 1 (Fu 1 kattM) 

mmm) 

vmmm^: 2- (4-fc:7xx/i^) -5- (4-t 

e r t-7f-;W7x-;l ) - 1 , 3,4 -^^-^v-'TV 
-;KPBD) {«SC«Si) 

[0074] S^A'v 7 t1±{;, 

?S?R^^t.-y3-N}Sfcj:D. IsHsic3 0 0 0 r pm« 
M^|iffi^ra3 0t>O^tT'ffi^L, Sia ( 2 S-C) t^lT 3 

m^mimm^tiS^:m&uz. mtirz^y^-fi' 

1 2 0 nmfJfe'jit, 

[00751 mMm. 

V:/:t->'>ASraMJtl : 1 0 cr»fI-^-Ci^« L . 

X 7-^ 7°:KtE5'J^ix^C*i3 mm<?) 2*cOFtffiS:i^jS 

#A>*t^c^fli«0MJf{i$f)5 0nmt'S)'' 

fz. 

10 0 7 6 1 mmz. r>i'^'ywm%mzt5\>-^x.. 

«|3 mmO^E Lm^^Ammttz, 

[0077] (e)%m^(7)mm 
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2 c d/m2T'$)-^7t, 

[00781 ( mm 1 ) *-;HftjM«isf. mm^. 

7. (2-7xX;H^>;i;>') ^Uv-^AJrfflV^sSrii^^o 



[0080 3 









(mg) 












fac-MJX(2-7i=;H:-i;v »^yv w 


0.02 






□--^^^yi 0 1 


0. 10 


0. 10 






IS. 68 


15. 88 




PBD 


4.00 


4.00 


say - 




1980 


1980 






22 


3 



[008 1] (^ffe^j2) D-rS^l 0 lc7)|t*30fc 
i-^)W^v h' (Nile Red. AcrossttS?) SrfflV%. S^f^ 

c7)l)St-:^'jg*«i 5 6 0 n mX'*) "5 , S^f-^'»;i 
{± 5 9 0 n mT-if=)oyi. ^ftj; 0 , iSffiHiS-SJimi 
c7)X;T-/P^'-iitf4E2sif:l 7. 400cin-i ( ( 1/ 
560x 1 0-7+ 1/590x 1 0-7) -r2) tS.>^ 

[0 082] tfz. |glc7)yN°;UxW— f (YAGU— ^" 
[0 0 83] 2#@liU^i0llgZfimil^^#it(c-:>v^ 

T {i . ift'3t^J t L T ;3 - H y *<#1tt t m^X' t 
*^?i3tL.^V->C:h;!i^4. 1 7, 400cin-'A>^>l 9, 



2 0 0c m-^<^m(^:xi:^-iv^-'mmzm^Mmm.i 
[0084] ±fsc7)w^E Lm'f-^znmmzixm: 

«W)g*<5 2 c d/m^T ^.oTt. 

[0085] ( jrbWJ 2 ) mf-i'^m)W.<r)mimm^mi 

L«i^^#A:. m.mxU. ^2tC^J:dlC. fa 

js.mii^Ltzt:!^. ms.i2AvmaLtzt%</)m: 

nWf3 3 c d/m^X'h-ytz. 
[0086] 
[«2] 









(mg) 














0.02 








0. 10 


0. 10 




*''J(N-f zAM/\^y'-W 


15.88 


15. 88 




PBD 


4. 00 


4.00 






1980 


1980 






52 


33 



[0087] \::X±.o:>^m^h . WtMiz-^^^iih 2m 

<rywi^it-^^i.z-)\^x , w. 1 mm\L-^^<r>mmmE. 

fifMe-am^-COX:t~>l^dr'-p{iE 2si =t '5S< . 
*^OE 1 1, t E 2 s 1 (nUzmUW. 2 cOiS-lilL-^tOjlg 

iz± 19 . mMmm±-^-t^ ; fc A^t-i i. c: t 

[0088] 



[0089] 

[HI ] ^m^MmmLm^(^mmm(^mxh&, 
[H 2 ] *56B)3£7)^ 1 commmmmh^m L«^to 

[03 ] :^^?tmm2 (ommmmi^m Lm^^ 
^-i-immx'h^. 

[0090] 
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1 :^yxmm 
2 
3 
4 
5 
6 



mmmm 



11 mi mm^t-^uzti (t^ JiH^n 

12 ^1 <7)^mit^mmm^mmmA-' hm2m 



15 ^3 CO Wk-^ftcOijfi-fifl^m*^ 1 CO* 

16 H 3 cOitJSft^^l^coijgZSmm*' 1 CO*- 



[01] 



[H2] 




2(1881) 




[03] 




|laa>««4fc«tt ItKO^atlitdtt aza>«iifl:dlii 



